Let K = K 0 (x,y) be a function field of transcendence degree one over a field K Q with x,y satisfying y 2 = F(x), F(x) being any polynomial over K o . Let v 0 be a valuation of K o having a residue field fc 0 and u be a prolongation of v 0 to K with residue field k. In the present paper, it is proved that if G 0^G are the value groups of v 0 and v, then either G/G o is a torsion group or there exists an (explicitly constructive) subgroup G, of G containing G o with [G,:G 0 ] <oo together with an element y of G such that G is the direct sum of G, and the cyclic group Z y . As regards the residue fields, a method of explicitly determining A: has been described in case k/k 0 is a non-algebraic extension and char k o^2 . The description leads to an inequality relating the genus of K/K o with that of k/k 0 : this inequality is slightly stronger than the one implied by the well-known genus inequality (cf.
Introduction
Let v 0 be a valuation of a field K o and u be a prolongation of v 0 to a simple transcendental extension K of K o . Let G 0^G and k o^k be the value groups and residue fields of v 0 and v respectively. In 1983 Ohm [12] proved a conjecture made by Nagata that either k is an algebraic extension of k 0 or it is a simple transcendental extension of a finite extension of k 0 . Analogously for value groups, Khanduja [7] has proved that either G/G o is a torsion group or there exists an explicitly constructible subgroup G, of G containing G o with [G,:G 0 ] <oo such that G is the direct sum of G, and an infinite cyclic group. In this paper, we prove similar results for value groups and residue fields of (K,v)/(K 0 , v 0 ) when K = K Q (x,y) is a function field of transcendence degree 1 over K o with x,y satisfying a relation y 2 = F(x), F(x) being any polynomial over K Q . In the case that the extension k/k 0 is non-algebraic, we describe a method to determine explicitly the residue field k of (K, v) and thereby establish an inequality relating the genus of K/K o with that of k/k 0 ; in certain cases this relation happens to be slightly stronger than the one implied by the genus inequality of Matignon (cf. [6, Theorem 3 .1], [10, p. 201, Theorem 4]) which was obtained by entirely different techniques.
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Notation and statements of results
We shall prove: (K,v) and G 0^G will be as in Theorem 1.1 and k o zk will denote the residue fields of v 0 and v, respectively. For any £ in the valuation ring of v, £* will stand for its i;-residue, i.e., the image of £ in the residue field of v. In the remaining part of this section, it is assumed that the field k 0 is of characteristic (to be abbreviated as char) # 2 and that k is not algebraic over k 0 . We shall denote by A the algebraic closure of k 0 in k and by /, R the numbers [G: Throughout the paper, when we refer to the genus of a function field, we shall mean the genus over the exact constant field as in [1] or [4] and shall denote the genus of L by g L -
The following theorem will be deduced from Theorem 1. Remark 1.6. We shall give examples in the last section to show that the bound on g k given by Theorem 1.3 is indeed the best possible and stronger than the one given by (1) .
here [r] stands for the largest integer not exceeding r.
Proof of Theorem 1.1
Assume that G/G o is not a torsion group. Let H denote the value group of the valuation v restricted to the subfield for some h t in //, and some integer n. The claim is that n must be even. If n were odd, then on writing g as we derive that (h t + 0)/2eG, contrary to the supposition. This proves the claim and the theorem follows. After introducing some notation we recall a few results proved in [8] . Let v 0 , v', G', k' and £' be as before. Fix an algebraic closure K o of K o and an extension v" of v' to K 0 (x). We denote by v 0 the restriction of v" to ^0 . The extension k'/k 0 is given to be non-algebraic, therefore so is k"/k~, where £ s k" are the residue fields of tJ 0 , v" respectively. Arguing exactly as in [14, p. 205 where, for O^i^r, the polynomial Jz,{x)eK 0 [x] is either 0 or of degree less than that of
P(x) and h r (x)=£0. This will be referred to as the canonical representation of h(x) with respect to P(x).
By hypothesis degg(x)^2E' -1, so the index i in the canonical representation of g(x) with respect to P(x) cannot vary beyond 2s-1. Arguing similarly for f(x), we can rewrite the canonical representations of f(x) and g(x) (after adding zero terms, if necessary) as / w = I/;•(*)W,gM= I g,(x)P(xy.
i=0 i=0
where the integer m does not exceed l/«deg/(x).
It is given that v'(f(x)) = v'(g(x)) = l(say). In view of [8, Lemma 2.1(ii), (iii)], we have k = min {UfAP)) + W = min (v o ( gi (P)) + iO).
• i
Let j be the smallest non-negative index such that at least one of the minimum of the above equation is attained at j , i. 
e., k is either v o (f0)) + jO or v o (g0)) + jO and j is the smallest with this property. Observe that 0^j^2s -1. Since s is the smallest positive integer for which s6ev o (K o (P)), it follows that

=f(x)/h(x), rj 2 =g(x)/h(x). Observe that v'(ri l ) = v'(ti 2 ) = 0.
The lemma is proved as soon as it is shown that r\\ is a polynomial in t over A' of degree ^ 1 and that r\\ is a polynomial over A' of degree g m/s ^ (deg f)/sn = (deg /)/£'. For this distinguish two cases.
Consider first the case when h{x) = f i (x)P(x) i . Keeping in view (4) and using the fact (proved in [8, Lemma 2.1(ii)]) that for any non-zero polynomial R{x)eK 0 [x~\ of degree less than n, the i/'-residue of R(x)/R(P) is 1, it can be easily checked that in the case
J<s,ri2-=(gj(P)/fjW)* + t(q(p)g j+ M/fj(P))* and ^=(80)1/0))*,
otherwise. Arguing similarly and using (3), it can be easily seen that r\X is a polynomial in t over A' of degree^m/s. This completes the proof of the lemma in the first case.
The proof in the second case, i.e., when h(x)=gj(x)P(x) J is similar and is omitted.
Remark 33. Let v', k', t] = f(x)/g(x)
be as in Lemma 3.2. If we further assume that g(x) is a constant polynomial (in fact if degg(x)^n-1 then it is clear from the proof of the above lemma that rj* will be a polynomial in t over A' of degree^ (deg f(x) )/E'.
The following lemma (whose proof is omitted) is an immediate consequence of 
Thus D equals the number D' defined in the beginning of the third section and the inequality (2) quoted there can be rewritten as £' ^ IRD, as G' = G and A' = A.
Proof of Theorem 1.3
The following lemma is probably known; we merely give reference of the results leading to its proof. 
